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as the positive electrode active material. 

^(57)^: *jwiu--r ^;u*ttatf««3gtta)«T*ff9ct«:<, 3znm±ni±$:4. 3 vsLtrc-rsz 



WO 2005/093880 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll Hill Hill lllll lllll llll lllllll llll llll llll 



(74) itIA: g * tt , ^(METSUGI, Makoto et al.); T 
5400012 *B5Jfr*|$5m*ffel24£fflT 1T|6f5^I 
ttt*;i/ Osaka (JP). 



(si) mj£m(m7F<Dtjn\v&Lj x ±x<Dmm<om^mt< 

^T#E): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



(84) »gBf*S(D4^By, £T<Da!iI(Dj£isKefI 
J^rT#£): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7VT (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /< (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

— mmm^m&m 



WO 2005/093880 1 PCT/JP2005/003723 

m m m 

[0001] ^mmn, v^j^^mm^(D07kmmM^mm^mir^(Dxh^ o 
Steffi 

[ooo2] je^s v^^^r^mm-Mcmu^^, &mv^vj». &jttmm#&fta& 

2 

[0003] ±m?-VJ»m&&mM&mfcmbL>xi^ v^^^wvm^mtm (ucoo ) 

2 

[0004] ^vvh^y^-^^^^y^^AS^jR^^^^M^ff t\^xm\ \ 

[0005] L^L^ib, M»;fc®^ltmji£rft#>£^ LiCoO cD*5t^b^t>^lE^ffi 

2 

o 

[0006] — umo (M«»^«)-e^$^y^-^^S#^«1S'^^t:^o5^.M 

2 

M<vm&&m^m%^x^t?mmhmMmm&te£nx%fc #w^c 

[0007] Mn, Ni^Lt^Co^tpy^^AS^JS^^k^^^T?, Mn^<D|§J$/^ 



WO 2005/093880 2 PCT/JP2005/003723 

^ Licoo ^^^(DWjfi^omii^^b, d^oft^i-e^^fc^m^^-r 

2 

^^*r£tvci ^ (#fF3Cii£3) o 

[0008] ^.(Dx^Mn, NiRxfco^^ rnvtm^m-tzv^-v ■j^m^mm.^mtm 

K ft ±ir^t^mnx^ 0 
[0009] L^L^ib, Mn, Ni^t^Co^?>y^^A»^M1S^^^^iE^i^W^ 

b-cfflv^m^-ov^ ^.mm^h^mmi^tct^ ^mM:mji^rij#>3^ 

#fF^Cmi:#fF^2561556^# 
#frl«2: #1^32443 14-^<kf& 

3Cfi£3 : #H 2002-428 1 3^£#R 
##f^ifel: Journal of Power Sources 90 (2000) 176-181 

##fF3Citfe2: Electrochemical and Solid-State Letters, 4(12) A200-A203 (2001) 

ikm^*w&\%A2M^m^^wmwB$k p.50-51 

[0010] *&m<D s ma, imn^^^^m^m^m^%^(D^y^m^ht^ ^mm 
it«j±^4. 3vw_h^i-3r^-e#, ^tiic£^xjtMm&m&mfcz>z.tfrx%% 

[001 1] jEmmwgfr&ttjEmt, Mm^m^Mmt, immMntz 

m^^nmnr^mrnxm, iEmmmnt\^x, ucoo ^&<^zr£M g 

2 

L^x^<thMntm(Dm^^i-^v^^m^m^mimBt^u^x 



WO 2005/093880 



3 



PCT/JP2005/003723 



[0012] %M<DUCoO &!Eim&yoWbL,Xm\<\ ;fc«^lt«Ji^4. 3V£l±KMtbfcm 

2 

WHD&M^ LiCoO 0^^«5t(D^^if^HbXV^(D^?|!|$tV§o 

2 

mK&ftZV^VJ*m&&m&&WtfcV0A^ LiCoO t;iZr£Mg£r^£iir5-^ 

2 

2 

[0013] y^^AS^JS1S^^b^A«, _B£tf><£5^ ;fcSf?-itSjE£,ij^c#i^ 

[0014] ^mmz-$o\^xtt^ zrWk^tvxv^vj*m&&m^&m{kWA<Dmm^tt 
*bTv^§i^^w*bv^ 0 -r^^, zr<Dik&mm^vj>m^4tm^mkmA 
(Dmm\^m^^t\z.^,zvm^jm^^mm^mmA\z.^fhx\^- 
ttm-^Lw zx<Dtt&m\z, n^-(Dnmxv^^m^mm^-mimA(D 
^®^#*L-cv^r^/5S0^bv\ zr^^ y^j*M&&m^&mk!&)A<DmmK 
ttmisX\^z.bK£V)^ v^v&m^m&&mimA<Di&Mim&(D&feMz. i & J 3- 
«(D-e^<, jei^mm^vj>Mi^m&&fflktoA<Dmm^<Dy^v^* 
^&Tfn*<Dmg:&mM \zu ^tK^xh^mmm^m^m^mmx^^ay 

b^z.hfrL% 0 

[0015] £fc, Mg<Sr$fo&Pl-5£, ZrSr^tf^^^y^^AS^JR^^^b^JAOM^ 
(-Mg^^i-§^^^^Zr^mb^^y^^»^M«^^b^A^^5^ 

H«^$^§^^«^^TV^ 0 ^ot, Mg(D»^j;t9 N Zr^tMblS^ 
y^^^S^Mm^^b^A(D^^S^^<^9.«^cD^W]^J(D^^ 



WO 2005/093880 



4 



PCT/JP2005/003723 



[0016] ])^J±m&4£m^mik%0AbL,X^ m%.tt. fl^^tLi Co Zr Mg M O 

a 1-x-y-z x y z 2 

t3\ O^a^l. l,x>0, y>0, z^O, 0<x+y+z^0. 03% ffi1tir 0 )XM£frl&h 

[0017] v^j»m&&mM&mimBfe, m&&m£Lxco$r&ttz.£&w£L<. ££>k 

[0018] V^^m^^m^mtmBtX^Xn, ffc^rLi MnNiCo O 

b s t u 2 

„ b, s, tRUnif^ O^b^l. 2, s+t+u=l, 0<s^0. 5, 0<t^O. 5, u^O^yS 
[0019] M^ff^^^§y^-->AM#^M1i'^^^A(Z)SiJ^«. 51-90MS%(D 

$£ox, y<7-vj»m&&m&&m4tvoB<Dm&tz, 49-ioK*%<Digigp fc 3T;fc5^ 

[0020] #3BW 5-*5V nt, ftW&&W£&±ft£ttW&<o&A&fa±£'&Z>i&&, WtfY 

mmb^iEmm±mm^\^x,AEmbMm(DM\^ir^w^x(Ditm^mit(M 

*St*t/]EijllSi*Dtt, 1. 0—1. 2(Z)$5HTfc5^<k^W*bV\ r<£>i;5 

«y^^^^t±i^(D^i^ih-r^^^-e^ 0 -r*^, ^m«:mj££4. 3v 
M\^ir^^x(Ditmmmi^^mitmmmxjEmitmM»)i-±, 1. o~i. 2© 



WO 2005/093880 



5 



PCT/JP2005/003723 



o 

[0021] ^*5v N-cfflv ^^mmm.(Dmmt\^xu^ ^mx^j^^^mm^m 

— hirL-Cfi. a^viofr— aft*— K ^otvy^- aft*— k zf*f-w*i~- h 
, tf^W^fc— aft^— £,*b5o ig:ifcfr— aft*— hirLTf*. v^/V#— aft 
k tt/vx^/vij— aft£— k ^^*—y$*—bts:l?&mfhtvZ)o 

[0022] — jRfcl, aft*— hi** Sv>«^tJ:*3V^-C^i|S:^C J ^'fV^-C x 4. 3V^ 

£\ S4fcfr— h£LTte^l^#— aft^— KEC)SrfflV^^s6S0*UV\ L 

fcifcfrS^&WfM^Sfc&tett, ^i/^#— aft*— Hoffcbflfc:, £»9^ffr9>fi? 
U£<V ^tufi/y*- aft^— YJSOJ/^tz.ny^uiyti— h£rffl V >Tt> «£V \ 

[0023] *36WJ!i*5»tS**«»®©»®i:bTH:. y^A^^m^^T— 

M:tVXm\^fri%V^<?^&m\<^Z-t&X%% 0 Z.<D£yf£V?-VJ>.m.bL,X\^ Li 
PF , LiBF , LiCF SO „ LiN (CF SO ) , LiN(C FSO), LiN (CF SO )(C F S 

6 4 33 322 2522 3249 

O \ LiC (CF SO K LiC (C F SO K LiAsF „ LiCIO , Li B CI , Li B CI 

2 323 2523 6 42 10 10 2 12 12 

6 

T/^^^^>5^#L« J W<3&5^, LiPF (D^T-e^ LiPF 

6 6 

-rz^bfrX^Zo ^ot, y^AfifcLTtt, LiPF SrfflV^5^dW*bV\ 

6 

[0024] &ft, Km >Tfi, Effifc^TOISr^^-tirSr^^-C^S, ^m^J^LT^ 



WO 2005/093880 



6 



PCT/JP2005/003723 



mttm*^£tiz>m&. tmmtm<D^mmfe, jEms^Mtmnmtttsmm 

[0025] *$&W fctfcV \ LiCoO lC^<^t>Zr^Mg©iPO^^^$^y^^^ijg^JS 

2 

[0026] [MHlteLiCo Zr Mg O OSEMMW^T^^i"® (Bl^©^— /Hi 

0.99 0.005 0.005 2 

[g|2]E|2{iLiCo Zr Mg O <DTEM#^-f-|H (H^©^— /H*0. 1 ,u m 

0.99 0.005 0.005 2 

[03]03ttig2^*5tt«^yM'C©EDSS!|®|g*Sr^-t-0T?*>5 o 
[04]04ttig2j!:*5lt«^yb2WEDS»|jej|$*Sr^-t-0-C*>S o 

[0027] J^T, ^K^»J^^$fe^^^Ki-6^, ^^^TO^JS^J 

[0028] [HfU] 

(^Jfefcll) 

[LiCo Zr Mg O <DfcW 

0.99 0.005 0.005 2 

LiCCK Co O ZrO Rt^MgOS:. Li:Co:Zr:Mg(D^/Wt^l00:99:0. 5:0 

mmwtf&mu w&mw-rz-t \z.x<o, ^mn^-mmi4 » m-e&3Lico zr 

0.99 

Mg O ^#fc 0 

0.005 0.005 2 

[0029] [LiMn Ni Co O ©fER] 

0.33 0.33 0.34 2 

LiOHi:, Mn Ni Co (OH) ^£jfr5*«fc*^fb^££\ Li^»#JS^ 

0.33 0.33 0.34 2 



WO 2005/093880 



7 



PCT/JP2005/003723 



f£<D^/Wt£H00:100^ ^ 
&%05 n m©LiMn Ni Co O ^#/c c 

0.33 0.33 0.34 2 

[0030] mmsD^m 

£X±(D£y\C\^X^hfrlftLiCo Zr Mg O bUMn Ni Co O b&, Hk 

0.99 0.005 0.005 2 0.33 0.33 0.34 2 

Mts^t. ztbiziEmmmnt, mnmt\^x<Dm.mt^, ^mtmmmt^mm^ 
mmit^o:5:5<D}km\z?j;%£?\z^xM^fcmznm^x^ lEm^])— 

<D&mmv-7-&m^x)±mu mm^^mm^tx\ jEm&imLito 
[oo3i] {^m<Dwm 

mtLrXAmm&t. mmn\t\^x(D^u^--f^^^^b^ mmmt^mm 

bm^M(Dmm^95:3:2<D^mK^^KVXM^tcm^mm^X, 

y— ^ffeKufc, i^m^t^yv-^mwt^x(Dmm±.\-m^tzM, * 
[0032] mmmnitm 

U LiPF tt<DWk&&lmol/Vyh/>bftZ£5fflKLX. mMWi&ftMUZo 

6 

[0033] inMk(D\^m 

/]^=^95*— M£#A^3££fc:«J:^ nmffl&y-'(X£LX, W-^3. 6mm x#g 
3. 5cmXl$6. 2cmO#^cWS?®~2fe«?&AlSr#^ 0 

[0034] ffifflbfeH«^«»ff&t^«fi^»ir©jitt, 3tmmitmf±&4. 4vbvtc 
m^(DM\^ir^u^K^^jEmbMm<D^mmm^^m(D^m^mxiEm^ 



WO 2005/093880 



8 



PCT/JP2005/003723 



[0035] m&m&tDwm 

[0036] [^ttf^^;v#tt<Z)|¥t] 

^-e^Smb, £ibf-4. 4V(D^mffit?^^t^32mA^^^-e^5mb^^, 650m 

o 

[0037] (^fe#!j2) 

iEffi(Df^M^feV>-C, LiCo Zr Mg O £LiMn Ni C 

0.99 0.005 0.005 2 0.33 0.33 

0.34 2 

[0038] (^»!I3) 

[LiCo Zr Mg Al O (Dff^O 

0.978 0.002 0.01 0.01 2 

!Effi<DfE$!i^:|3V>T, LiCO.CoO, ZrO N MgCX Al O Li:Co:Zr:Mg: 

2 3 3 4 2 2 3 

AKD^e/Vtt^l00:97. 8:0. 2:1. 0:1. Ot^^ltC^)\\h^^^lM-^Mi^ 

tzM.. ^#HM^^T850°C-e24B#^^ab, ^<D^#i-;5r^J;«9, ¥ 
i%%L^&&mi 2umX&Z>UCo Zr Mg Al O £#fc 0 

0.978 0.002 0.01 0.01 2 

[0039] [Mtf>lW] 

#ibtWcLiCo Zr Mg Al O £LiMn Ni Co O Wkmit&7: 3 

0.978 0.002 0.01 0.01 2 0.33 0.33 0.34 2 

[0040] (H»!|4) 

lES^f^Mt-*5V>T, LiCo Zr Mg O ^LiMn Ni C 

0.99 0.005 0.005 2 0.33 0.33 



WO 2005/093880 



9 



PCT/JP2005/003723 



0.34 2 

[oo4i] atmmi) 

iE*©f^KH:*5V^^ JE^^-^atLTLiCo Zr Mg O (D^fflVVb^i: 

0.99 0.005 0.005 2 

[0042] (ttt«2) 

lEmcOi^M^^^X, JEmf£!%)WbL,XUMn Ni Co O CO^fflV^c^^ 

0.33 0.33 0.34 2 

[0043] _hwB<Di5 ^xi^mi^fcmmmi—4(D^mmMr.7^mmAi—A4Rxiitm 

#| l — 4<D4¥7kmM'S r«Al — A4RUitm:M 1 ^ 2<D#7k®$? K ^#C®&X 
[0044] DM 







LiMn 0 S3 Ni 0 . 33 Co 0 . 34 0 2 S-&lt 




160=0 


nor 


isor 


mmm i 


Al 


30% 








HiSM 2 


A2 


20% 






IS* 


SIJS^J 3 


A3 


30% 








-Mmm 4 


A4 


40% 








jt«« i 


XI 


0% 




is* 





[0045] [^2] 



WO 2005/093880 



10 



PCT/JP2005/003723 





mm 


LiMno.33Nio.33Coo.34O2 

,vr yv UL- 


mm 


tmAn) 


100 71 On P 
(mAh) 


300 




Al 


30% 


3. IV 


658.0 


616. 4 


585. 5 

/on no/) 
toy. U so ) 


mmm 2 


A2 


20% 


3. IV 


666. 6 


620. 4 


591. 1 
(88 7%) 

loo. I /o / 


mm 3 


A3 


30% 


3. IV 


662. 5 


621. 5 
(93. 8%) 


590. 3 
(89. 1%) 


^»J4 


A4 


40% 


3. IV 


694. 4 


651. 3 
(93. 8%) 


536. t 
(77. 2%) 




XI 


0% 


2. 75V 


678. 9 


639. 1 
(94. 1%) 


619. 8 
(91. 3%) 




X2 


100% 


3. IV 


552. 7 


461. 7 

(83. 5%) 


274. 3 
(49. 6%) 



[0046] mi^-t^MMl— 4b&&Mlt<D}k&fabmbfaf££?fc, 4. 45V*-C^£«L 

[0047] m2K^irmMim—4bit^imiAx^2t(Dit^^hmh^x^, 4. 4v 
&m&&fflkVoBt&m&vxm^z>ztK£*), v^^m^mm^mimBco 
v^vJ*m&&mM&mmAby^v^m&&m^mmBt&m&vxm\^ 

3oow?/>mz&\,^xmz&ftftmmm&*&&^L,x\<^o 
fab, v^vj*m^mm&mk^A<Dm&m&&7o-8omm%ku v^-v^m 

[0049] &3b\ V^$J>M1^m&&WifcWB&m^^fzMtkiz3S^X. t%m#iybW£&3. 
1±&4. 2Vb^Xh, mm^yVm&^2. 9V£<om<<1rZ)b, y-4?Mc£Z£fc&± 



WO 2005/093880 



11 



PCT/JP2005/003723 



[0050] m^mmmK^mm 

0.99 0.005 0.005 2 

[0051] Elite. ^»!Jl^*5V^TffiV^cLiCo Zr Mg O ©SEMMti^t^fc^ 

0.99 0.005 0.005 2 

. El2fiLiCo Zr Mg O (Z)TEMf^fc5 0 Ell^I^El2^^K^^J:5^. 

0.99 0.005 0.005 2 

[0052] m2K^iTTEMm^tf%^&mjKm<Dmv£$:, edsc^/^-^^ 

hl^DEDSpJ^I^^LT^ 04J3\ Bl2^*5tt^^h2-e(7)EDSSiJ^ 
f^Ltv>§ 0 H3^I^E|4^^9!^^J;5^^ 02<DTEMHi^:£>v^ **Ks/M 
-e^Co^iS^A/^m^W , Zr/5^<;|£ffi£tL-Cl^ 0 — ^^Vh2-Cii, Zr#S 

^<$lffi£tLi\ Co^<^.^fiX\^ 0 r©ri^^VM©#ft^ii, Zr 
^tf^^^A^-efe^, ;**Vh2teZr£-^U^LiCoO %L^X&Z>Z.btfi?fr 

2 

So 1~&:b*>, LiCoO <D*&T-tf>M<£)— f|3^Zr(D^-^^^^#*L^m^^ 

2 
2 

[0053] g|3^t^|2|4^^0^^^j:5(-, MgfS, ^^M / S.^^h20M^-e^| 

m$^TVN^ 0 fot, Mgtt, ZrO^W^LiCoO 0^(DM^^t£f5cbT 

2 

[0054] [^#2] 

(^it#|5) 

lEW^^i^M^^^X.MMMltmW^XUCo Zr Mg O iLiMn Ni 

0.99 0.005 0.005 2 0.33 

Co o &mmi£7:3^m&Ltch<D&jEmm®mbvfr&7kmmmr.fcnmB 

0.33 0.34 2 

[0055] (mMW6) 

jEffi<Df£$^-#5l>T, MMfflSb^WklZ.VXLiCo Zr Mg Al O ^LiMn 

0.978 0.002 0.01 0.01 2 

Ni Co o &mmitx7:3xi&&vtc&(D&jEm^ntvxm^^fc.#7knM 

0.33 0.33 0.34 2 



WO 2005/093880 



12 



PCT/JP2005/003723 



[0056] [WffiBl&TJte2<DftWt&V''(?A4$&<DfWBS) 

650mA<Z)^m^-C\ «EEj&*2. 75Vfcgi-5trCjfe«i-5££J::,}:!K 

[0057] ^(D iZVXm^^nmBlRXJ^B2(D^tMcn^-4^^^m3iZ.^ir o 
[0058] [J|3] 





u ^ i±m®&mM&mtm a 




Bl 


LiC0 0 9 9 Zr 0 0 0 5^0. 0 0 5^2 


89. 0% 


B2 


LICOq 9 7 8 Zr 0i o 0 2^0. Ol^^O. 0 1^2 


91. 0% 



[0059] m3fahmhfat££?K^ lEm^^WtVXUCo Zr Mg Al O tUMn 

0.978 0.002 0.01 0.01 2 0.33 

Ni Co O ^iiit7:3t^Ud(Z)^V^^iM-MlfiB2fi, Li 

0.33 0.34 2 

Co Zr Mg O £LiMn Ni Co O ^1M7: 3Ti^Lfct<D^fflV^c 

0.99 0.005 0.005 2 0.33 0.33 0.34 2 

o 

[0060] ZLCDXy iCV^J^m^^m^^-mh^Atl^X, LiCoO lZ.ZrtMgt£bKM (M 

2 

[0061] [^,^3] 

LiCo Zr Mg O ^LiMn Ni Co O &Mmbt7: 3XU^fchCO^AE 

0.99 0.005 0.005 2 0.33 0.33 0.34 2 



WO 2005/093880 



13 



PCT/JP2005/003723 



ftov ^xmttZ1t#>. TIE© £5 i£mMm<D%-m?£Z>mMClRZFC2&m V ^X 
[0062] (Ife!&#j7) 

[0063] (||«!|8) 

it3:7XU^U LiPF ^O^iS^l^/V/y^h/V^Si^^^bT^Mbfc 

6 

[0064] C^«A##ttofPffi] 

650mA»SS^t-C\ «j±^2. 75VKmir^XMcmr^t\CX^ , mm<Dj&m 
^ft(mAh)»J^Uc 0 ^<£>fL ±fB©^Em^#^-CM^5«L. 2600mA<D5£ 

PJ^bfc 0 '©J;5^bTSiJ^b/c|IW!j7^U?8(D^m^«-^mmci^IJ?C2 

o^^#-e(D^m^»^, ^T^^-e^^f^#*^4^^-r 0 

[0065] (JI#5?S) = (2600mA-e^mbfc|^(D^m^*) - (650mA^mLfc|^<7)#C 

W&Mi) X 100 
[0066] [^4] 





650mA TCDK*§» 
(mAh) 


2600mA -V<Dttcn&M. 
(mAh) 


CI 


688. 1 


587. 2 
(IS* : 85. 3%) 


C2 


690. 5 


644. 7 

: 93.4%) 



[0067] m4frhmhfrtj:£y\^ tit©^ltLT^f/Vxf;P^- 
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[0068] m^mm) 

LiMn Ni Co O <Dfr&JEffiMWWk\^Xm^tzMMfc^^X, &cM#vhM 

0.33 0.33 0.34 2 

^«^-itmiE^4. 2vbL,xy-4?^m$i(Dmmftofc 0 

[0069] [##Sm<©ffe5ft] 

iEffi^f^KJCSSV^T. jEffi^^ff^LTLiMn Ni Co 0©^V^« 

0.33 0.33 0.34 2 

[0070] [Yl<D;fc^miM^/V#tt<DfPffi 

*-e^mL. $ib^4. 2V(D^«jE-em^tfit^32mA^^?)*-e^E«Lfc^. 650m 

[0071] [Y2(Z)^miM^/V#tt<7>fP#] 

m&Kx, #7kmMwr.ykmmY2&650rnA<Dmm%LX\ m,j±&4. 2VKm~rz> 

*-C^S«U £ibt-4. 2V(D^mi±"eS;»fLfii^32mA^^^-e^E®b/-^, 650m 

[0072] [Y3(D3tj&my-^?^¥5i<DWW 

^UKX, #7k*$?JC— ^mmY3^650mAC0^m^t"C\ *J£^4. 2VtigH-;5 
*-e^5*b, $fb^4. 2V(D^miE^*^fe^32mA^^^-e^E«b/c^, 650m 

A(Dfemwtx\ mj±&2. 75vizmi~z>tiXMt'mi-z>~b\z.£v, mm^wcn^mim 

[0073] ^(DXoKLsXmfeL-ttYl— Y3(D^&lM^/M#tt£ic5^-t- 0 
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[0074] [J!5] 







500 wAB<D®mmwm 


Yl 


3. IV 


90. 2% 


Y2 


2. 9V 


85. 4* 


Y3 


2. 75V 


38. 9« 



[0075] m5frhmbfrtf:£?K, 1&mt)vVmj±.%:2. 9V£<9m^2. 75Vb~t&b^ 

, «M^S^W^iE«^)*f£^^<^-[C^ o — jUUftfc, Li Mn Ni Co O 

a b b (l-2b) 2 

(O^a^l. 1, 0<b^O. 5)-e^$^§^^^-e«, Mn©Hfttii4i(Mn 4+ )t 
[0076] *^^C0^W!|^*dV^, LiMn Ni Co O Srffll^cfl^^ol^Tte, 

0.33 0.33 0.34 2 



WO 2005/093880 



16 



PCT/JP2005/003723 



m^mm 

en mmmm^t^iEmt, Mm^mm^Mmt, ^mmnt^m^^ 

2 

[2] mmV^VJ*m%&m&&&4kWA$K4k¥&::l.iCo ZrMgMO(^ 

a 1-x-y-z x y z 2 

MttAU TU RXFSnfrbm\$tl%&ts:<£bl^(D5£mX*&V), a, x, y&tfzfci, 0^ 
a^l. l.x>0.y>0. z^O. 0<x+y+z^O. 03&fflt*t- o )~£&£tlZ>Z.b&lfr 

m^m^mA<DmmKnm\^x\^^t^ww^tir^n^i^tcn2izmm(D^ 

[5] mmV^VJ>M&&m&&WtfcQOBi>K fl^£:Li MnNiCo O b , s, t& 

b s t u 2 

TJ*ui3\ O^b^l. 2, s + t + u=l, 0<s^0. 5, 0<t^0. 5, u^0^#§fc-f" o )X 

o 

[6] mmv^j*m&&mM&mikmB<DMnmtmmfrK ^/vitxmwmz.m^^ 

[7] mmmm^mn^^ v?-vj»m&&mm&mimA<D ^^m^K 51-90 
mm%xh^t^w^ti-^m^m-6(D\^n^im^mm^4¥7i<.mmmr. 

[8] 3^M:@J££4. 3V£Lfc^#<Z\ lEfe^^cD^^^Ait^ l. o— 1. 2bt£ 

3 £5 ^ftflSIE^^®^.^fulS^^^«^^-CV ^^#m^i-§ft^ 
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